Triggering processes and star formation in AGN:
Multi-wavelength matters.
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Galaxy pairs in the SDSS

J102336.84+422103.7 J153413.35+163024.1 J141358.33+305722.8
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J130355.92+145425.9 J095343.89-000524.6

J121555.28+263943.6 J092449.61+213418.6 J110800.99+072632.2 JO75431.76+164826.2 J121156.28+372109.8

DRY7 pairs sample:

Projected separation <80 kpc
AV <300 km/s

Mass ratio 0.1 - 10

Xields: ~14,000 galaxies in
pairs.

Construct control samples that
are matched in mass, redshift
and environment: typically
100s control galaxies per pair.




Post-merger sample

S0T7IE64T74T05602
J101833.64+361326.6

8077324044241 5363
JOBA344. 98+354842

50804600007 1000657
JOB4T11.78+004204.6

SOTT255517413704%0
JO83551.6+612111.3

SAT7I0406735557160
JOE3IAT 41+106842.3

SBTT36543096 798321
J150517.88+080012.7

SBT725580135214103
J110213.01+645824.3

SBTT.
J104103 74+110848.2

| 88T725657484247018

J142459.77+543106.2

SBTT32484897964080
JI23040 34510814 3

| saT726002776285050

J103831.87+022144

.

SBTT356663T 1998228
J134442 18+855313 5

’

S3773652604701 4003
JI1S5517.83+290621.2

S3TT41605112157297
JI132508 734273243 3

530017720830020337
J 110854 44406755

SBT7260311752213686
J120358 57+012439

| 887732800077410186
J100048.35+534655.6

SBTT3S3486333517286
JORS312 32+130803 4

-

| 838017605220171808

J120613.46+452001.3

SBTTIT 20296628334
J135331 05+272326 8

| 83773070705 1800802

J151151.35+230803.7

S3TT22983883407448
J112154 614005344 8

53001 0830378404042
J131857.85+054828.3

S3TTI24T038TTOS858
JOA3318 43+333441.3

S37741533323826200
J 113507 .51+225327.7

97 visually selected
post-mergers from
Galaxy Zoo.

Control matching
and analysis done
exactly same as for
pairs.




AGN frequency: from optical emission lines
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Log([O1II]/HB)

Ellison et al. (2013)

Lig([NII]/Ha)

AGN excess
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AGN fraction

Projected separation (h™' kpc)

Although AGN may be triggered by first pass, fraction increases
most strongly after coalescence

See also Ellison et al. (2011), Khabiboulline et al. (2014)




AGN frequency: from mid-IR colours

WI-W2>0.8
WI1-W2>0.5
Optical BPT
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Projected separation (h™! kpe)

Significant fraction of merger triggered AGN are dust obscured
and not seen as AGN in optical. Satyapal et al. (2014)




Radio-selected AGN (LERGs = radiatively inefficient/radio mode)
Selected from Best & Heckman (2012)
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RL-AGN excess in pairs, but no trend with separation (and excess
extends to 500 kpc). Non-merger origin?




Radio-selected AGN (LERGS)
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Matching in halo mass reduces the excess, but does not remove it:
some dependence on external group gas, but not the whole story.




Radio-selected AGN (LERGS)
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Matching in halo mass and D4000 removes the excess:
Fuelling linked to both environmental and internal stellar sources
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Ellison, Patton & Hickox 2015




SFRs of AGN hosts obtained from
far-IR luminosities (catalog of SFRs
from far-IR luminosities for SDSS
galaxies: Ellison et al. 2016a).
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Ellison et al. (2016b)




Summary

Mergers can trigger AGN, and

enhance their accretion rate. Ellison et
al. (2011, 2013).
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AGN excess

IR selected AGN more prevalent in
mergers than optically selected AGN —
mergers more frequently to lead to
obscured AGN. Satyapal et al.(2014)
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AGN are not fuelled by mergers

Ellison, Patton & Hickox (2015).
SFRs of AGN depend on how AGN is 5 e
selected. Ellison et al. (2016b). i
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Not all AGN are equal! Selection matters.




